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Weekly and daily cycle of alcohol use among the U.S. general population 
 Abstract 
Background: Studies such on Alcohol and injuries have defined alcohol-related injury as an 
injury with a positive self-report of alcohol consumption in the six hours prior to the event. 
However, there is very limited data on the pattern of alcohol use over time of day and day of 
week among the general population. The aim of this study is to estimate the rate of alcohol 
use by time of day, and day of week for the U.S. general adult (≥ 18 years) population.  
Methods: This study employed the design of a retrospective cohort study using data 
collected from three waves (2005-06, 2007-08, 2009-10) of the National Health and Nutrition 
Examination Survey (NHANES). Incidence rates of overall drinking (≥ 10grams of alcohol) 
and incidence rates of heavy drinking (≥ 40grams of alcohol) were estimated for day of week, 
and time of day (in hours). Multivariable Poisson regression models were used to investigate 
the difference between weekend nights and weekday nights. 
Results: The incidence rates (95% confidence interval) of all drinking episodes were 30.5 
(29.2 – 32.0) per 100 person-days and 24.4 (22.8 – 26.2) per 100 person-days for weekend 
and the rest of the week, respectively. The incidence rates of heavy drinking episodes were 
11.0 (10.2 – 11.9) and 7.7 (6.8 – 8.7) for weekend and the rest of the week. Multivariable 
analysis indicated that risks of overall drinking and heavy drinking were significantly higher 
(18% and 34%, respectively) during the weekend nights when compared to weekday nights. 
It was also observed young adults (18-29 years old) were more likely to increase their alcohol 
use during weekend nights compared to older age groups. 
Conclusions: The general US population, especially young adults are exposed to alcohol and 
its acute effects at a much higher level during the night, and this in-turn increases the risk of 
alcohol-related injuries during that time. 
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Introduction 
Alcohol is well established as a major risk factor for injury, and the time interval between 
exposure to alcohol and injury is important. Experimental studies have demonstrated that 
increased blood alcohol concentration (BAC) impairs cognitive functioning such as motor 
control, judgment and alertness in a dose-dependent manner, and because alcohol is 
metabolized at a constant rate, the risk of injury is likely to be highest during the period 
before BAC level drops below the low risk level (e.g. legal limit for driving) [1-3]. Many 
emergency department studies and several meta-analyses have also concluded that exposure 
to alcohol substantially increases the risk of injury -- particularly injuries occurring within 6 
hours of exposure to alcohol [4-7].  Based on agreement between BAC measurement and 
self-reported alcohol consumption, studies such as the WHO Collaborative Study Group on 
Alcohol and Injuries have defined alcohol-related injury as an injury with a positive self-
report of alcohol consumption in the six hours prior to the event [4].  In addition, a number of 
studies have investigated the validity of time of day and day of week as a surrogate measure 
of alcohol involvement in injuries and road crashes [8-11]. For example in the study by Treno 
et al, patients  admitted to trauma centres during weekend nights were more likely to have a 
positive BAC result. These observations showed that the risk of injury increases soon after 
consumption, lasting for a few hours depending on volume of intake, alcohol absorption and 
metabolism [12, 13]. Knowing the pattern of alcohol use over time of day and day of week 
among the general population will aid better understanding of the epidemiology of alcohol-
related injuries and other acute alcohol-caused conditions. This study therefore estimated the 
rate of alcohol use by time of day, and day of week for the U.S. general population using data 
collected from three waves (2005-06, 2007-08, 2009-10) of the National Health and Nutrition 
Examination Survey (NHANES). 
 
Method 
This study used data collected from three waves (2005-06, 2007-08, 2009-10) of the National 
Health and Nutrition Examination Surveys (NHANES). The NHANES surveys employed a 
multistage sampling design to obtain representative samples of the noninstitutionalized 
civilian population. The NHANES include interviews collecting information on 
demographics, dietary and health-related questions. It also includes multiple medical 
examinations. Details of the NHANES are available on its homepage 
(http://www.cdc.gov/nchs/nhanes.htm). This study used the alcohol intake data collected 
from the computer-assisted face-to-face dietary interview component. The face-to-face 
dietary interview is a 24-hour dietary recall interview conducted in the Mobile Examination 
Centre (MEC). Information on types and quantity of foods and beverages (including all types 
of water) consumed during the 24-hour period prior to the interview (midnight to midnight) 
are coded based on the coding scheme developed by the U.S. Department of Agriculture 
(USDA).  
This study employed the design of a retrospective cohort study. Two levels of alcohol use 
were defined: 1) ‘drinking episode’, was defined as having consumed 10 grams or more 
alcohol on one occasion (i.e. all drinking episodes); and 2) ‘heavy drinking episode’ was 
defined as having consumed 40 grams or more alcohol on one occasion. Person-time at risk 
for a participant was defined as the 24 hours of the dietary recall period of the participant.  
Alcoholic beverage consumption records (indicated by “93” in the first two food code digits) 
were extracted from the dietary datasets. For each record, variables for: the amount of pure 
alcohol consumed, the starting time (time of day) of consumption, day of the week of 
consumption and sampling weight were extracted.  Demographic information including age, 
gender, race, US citizenship status, education level and marital status were extracted from the 
demographic datasets and were matched with the alcoholic beverage consumption records 
based on unique participant identification (ID) numbers. Based on the dietary dataset, a 
baseline dataset was prepared to account for the amount of person-time at risk. Alcohol 
consumption records together with demographic information were then matched with the 
baseline dataset using participant ID and starting time of drinking episode.   
Data analysis 
In descriptive analysis, incidence rates of overall drinking (≥ 10grams of alcohol) and 
incidence rates of heavy drinking (≥ 40grams of alcohol) were estimated for day of week, and 
time of day (in hours). In the multivariable analysis, Poisson regression models were used to 
investigate the difference between weekend nights and weekday nights. Weekend nights were 
defined as 17:00 to 0:59 of the next day for Friday, Saturday and Sunday, and weekday nights 
were defined as 17:00 to 0:59 of the next day for the remaining days of the week. Analysis 
was further performed for weekday nights and weekend nights separately to compare the 
difference in rate of heavy drinking between age groups. Demographic characteristics 
described above were controlled for in the multivariable analysis while sampling weights 
provided with the dataset were used in all analyses. This study included adults aged 18 years 
or older at the time of interview. Statistical analysis software package STATA version 12 was 
used to perform all data analysis. 
 
Results 
The numbers of participants included in this study were 5055, 5682 and 6032 from the 2005-
06, 2007-08 and 2009-10 NHANES, respectively. This totals to 16,769 person-days at risk 
with 4032 drinking episodes (≥ 10 grams of alcohol) and 1428 heavy drinking episodes (≥ 40 
grams of alcohol) observed. The overall incidence rates (95% confidence interval) of any 
drinking episode and heavy drinking episode were 27.0 (25.9-28.2) per 100 person-days and 
9.1 (8.5-9.8) per 100 person-days, respectively.  The rates for all drinking episodes and heavy 
drinking episodes by day of week as well as time of the day are shown in Figures (1-4). As 
shown in Figure 1, the risk of any drinking episode was higher on the weekend (Friday, 
Saturday and Sunday) compared to the other days of the week. The incidence rates (95% 
confidence interval) of all drinking episodes were 30.5 (29.2 – 32.0) per 100 person-days and 
24.4 (22.8 – 26.2) per 100 person-days for weekend and the rest of the week, respectively. 
Similar but more notable differences between weekends and the rest of the week were 
observed for heavy drinking episodes (Figure 2). The incidence rates of heavy drinking 
episodes were 11.0 (10.2 – 11.9) and 7.7 (6.8 – 8.7) for weekend and the rest of the week. 
The pattern of risk by time of day indicated that the majority of drinking episodes started 
between 12.00 noon and midnight; increasing from 12.00 noon to 19:00, peaking between 
18:00 and 20:00 and then decreasing from 21:00 to midnight  (Figures 3 and 4). 
Multivariable analysis indicated that risk of overall drinking (≥ 10 grams of alcohol) was 
slightly but significantly higher (18%) during the weekend nights when compared to weekday 
nights. There was a significant 34% increase in the risk of heavy drinking (≥ 40 grams of 
alcohol) during weekend nights. As expected, males were more likely to have consumed any 
alcohol compared to females, while no significant differences between age groups was found 
except for those aged 70 years and older who had a significantly lower risk of drinking (Table 
1). When weekday nights and weekends were analysed separately for heavy drinking, 
compared to the youngest adults (19-29 years), participants who were (30-49 years) were 
more likely to drink heavily during weekday nights but not weekend nights, and participants 
50-69 years were less likely to drink heavily during weekend nights compared to the 
youngest age group (Table 2).  
 
Discussion 
This study investigated the pattern of overall drinking and heavy drinking by day of week and 
time of day among the U.S. population. To the best of our knowledge, this is the first study 
that illustrates how alcohol use changes throughout the seven-day week cycle and the 24 hour 
daily cycle at a population level.  Most drinking occasions started at night, indicating that 
population exposure to alcohol and its acute effects are likely to be much higher during the 
night compared to daytime hours. This observation concurs with findings from previous 
studies which suggest that alcohol-related injuries and other alcohol-related harms more 
commonly occur at night in the United States [8-10, 14, 15] and in other countries [16-20].  It 
should be noted that the information on the time of cessation of a drinking episode or the 
exact time when the last drink was consumed was not available for this study. However, 
based only on the starting time for heavy drinking episodes (Figure 4), and the six-hour rule 
used to defined alcohol-related injury in ED studies [4], most of the acute effects of alcohol 
exposure would tend to occur within the period from  about 7pm until 1:00am. It was also 
observed that heavy drinking was more likely to occur during weekend nights, and young 
adults (18-29 years old) were even more likely to increase their alcohol use during weekend 
nights compared to older age groups.  These observations are consistent with the findings 
from previous studies which have shown alcohol-related injuries to be more common during 
weekend nights and more likely to affect younger people [8-10, 21, 22].  
There are a number of strengths to this study including that: it was based on data collected 
from a large representative general population sample; information on alcohol use was 
collected via a validated 24 hour dietary recall interview (which aimed to reduce recall bias); 
and, demographic characteristics were controlled for in analysis. However, as indicated above, 
it was a limitation that there was no information on the time when a drinking episode ended 
and therefore we were unable to determine total length of drinking episodes. It is also 
possible that alcohol use per episode may be under reported. Although potential for recall 
bias was minimised by asking about use in the past 24 hours, there was no blood testing to 
confirm accuracy and therefore some degree of recall bias is likely. This study is based on a 
sample of the general U.S. population, and the weekly cycle and daily cycle of alcohol use 
may vary in other countries.  
 
Conclusion 
Among the general US population alcohol consumption largely occurs during night-time 
hours, especially on weekends. Young adults were more likely to increase their drinking 
frequency during weekend nights.  This suggests that the population at large is exposed to 
alcohol and its acute effects at a much higher level during the night, and this in-turn increases 
the risk of alcohol-related injuries during that time.  
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Table 1 Risk difference of all drinking episodes (≥ 10 grams of alcohol per occasion) and 
heavy drinking episodes (≥ 40 grams of alcohol per occasion) between weekday nights and 
weekend nights* 
 
All drinking episodes Heavy drinking episodes 
 IRR^ 95% Confidence 
Interval 
IRR^ 95% Confidence 
Interval 
Weekday nights 1.00 
  
1.00 
  Weekend nights 1.18 1.08 1.29 1.34 1.13 1.57 
       Gender 
      Male 1.00 
  
1.00 
  Female 0.53 0.48 0.58 0.31 0.25 0.37 
       Age group 
      18 - 29 1.00 
  
1.00 
  30 - 39 1.09 0.93 1.29 1.20 0.93 1.55 
40 - 49 1.13 0.95 1.34 1.23 0.93 1.62 
50 - 59 1.02 0.85 1.21 0.88 0.65 1.18 
60 - 69 1.00 0.83 1.21 0.82 0.59 1.15 
70+ 0.69 0.57 0.84 0.30 0.20 0.44 
       Race 
      Mexican American 1.00 
  
1.00 
  Other Hispanic 1.18 0.95 1.45 0.86 0.61 1.21 
Non-Hispanic White 1.55 1.32 1.82 1.43 1.12 1.82 
Non-Hispanic Black 1.03 0.86 1.23 0.95 0.73 1.25 
Other Race 0.80 0.61 1.06 0.75 0.46 1.22 
       Citizenship Status 
      Citizen 1.00 
  
1.00 
  Not a citizen of the US 0.93 0.76 1.13 0.72 0.52 1.01 
       Education Level 
      Less Than 9th Grade 1.00 
  
1.00 
  9-11th Grade  1.30 1.02 1.66 1.53 1.05 2.23 
High School Grad/GED or Equivalent 1.35 1.07 1.70 1.32 0.91 1.89 
Some College or AA degree 1.68 1.34 2.11 1.29 0.90 1.85 
College Graduate or above 2.07 1.65 2.60 1.64 1.14 2.36 
       Marital Status 
      Married 1.00 
  
1.00 
  Widowed 0.85 0.67 1.08 1.10 0.65 1.85 
Divorced 1.22 1.04 1.43 1.53 1.16 2.01 
Separated 1.43 1.06 1.94 3.13 2.04 4.78 
Never married 1.13 0.98 1.31 1.62 1.27 2.06 
Living with partner 1.15 0.96 1.38 1.44 1.09 1.90 
<20 years old (Marital status not asked) 0.52 0.38 0.71 0.74 0.47 1.16 
       Year of survey 
      2005-06 1.00 
  
1.00 
  2007-08 0.87 0.77 0.99 0.89 0.72 1.10 
2009-10 1.06 0.94 1.19 1.07 0.87 1.31 
*Models controlled for all factors listed in the table 




Table 2 Risk difference of heavy drinking episodes (≥ 40 grams of alcohol per occasion) 
between age groups stratified for weekday/weekend nights* 
 Weekday nights Weekend nights 
 IRR^ 95% Confidence 
Interval 
IRR^ 95% Confidence 
Interval 
Age group 
      18 - 29 1.00 
  
1.00 
  30 - 39 1.53 0.97 2.42 0.93 0.71 1.20 
40 - 49 1.55 0.93 2.59 1.00 0.76 1.31 
50 - 59 1.09 0.66 1.81 0.70 0.50 0.98 
60 - 69 1.17 0.69 1.99 0.53 0.34 0.81 
70+ 0.38 0.21 0.69 0.22 0.12 0.40 
*Models controlled for all potential confounding factors listed in Table 1 




Figure 1: Incidence rate of drinking episodes (≥ 10 grams of alcohol per occasion) by day of week 
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Figure 2: Incidence rate of heavy drinking episodes (≥ 40 grams of alcohol per occasion) by day of 
week 
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Figure 3 Incidence rates of drinking episodes (≥ 10 grams of alcohol per occasion) by time of day 
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Figure 4 Incidence rates of heavy drinking episodes (≥ 40 grams of alcohol per occasion) by time of 
day 
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